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oKk ex GAMMA S PECTURUM ANALYOSTIS ek
Kokkkkkkkkhkkkkhkkkkkkkhhkkkkhkkkkhkkkkkkkkhkkkkkkkkkhkkkkkkkhkkhkkkkkkhkk k& kK**

Filename: ERTO01,C:\GENIE2K\CAMFILES\SMP~-HTC-A01-S006-0612-01.CNF

Report Generated On

Sample Title

Sample Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

6/14/2017 3:41:56 PM

HTC-A01-5006-0612-01
450 cc Soil

3.00
100 - 8192
100 - 8192
1.000 kev

9.402E+002 GWET

5/13/2017 5:03:00 PM
6/14/2017 1:41:52 pPM

7200.0 seconds
7202.2 seconds

Dead Time 0.03 %
Energy Calibration Used Done On : 5/10/2017

Efficiency Calibration Used Done On : 12/14/2016

Efficiency ID

ERT0101



Peak Analysis Report 6/14/2017 3:41:56 PM Page 2

hkhkhkhkdhhhdrhkkhhhkhkhhhhhhhhkhhhkhhbhdhrhhhkdhkhhhhkhkhhhkhhhkrkhkhkhkhhhkhkhhkhkhhkhkkhkkhkhkkhkhxkhkhkhkkk

*ok kK P EAK ANALY SIS REPORT kokk ok ok

Fhhkhhhhhhhkhhhhkhkdhhhhhhhhdhhkhkkhhhhrkhkkhhkrhkhhhhkhdhkhkhkrhhhhkhhhhkhkhkhkhkhkhkkhhkkkkkkxk

Detector Name: ERTO1
Sample Title: HTC-A01-S006-0612-01
Peak Analysis Performed on: 6/14/2017 3:41:56 PM

Peak Analysis From Channel: 100
Peak Analysis To Channel: 8192

Peak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum

No. start end centroid (keV) (keV) Area Uncert. Counts
M 1 294- 314 300.14 74.90 0.92 2.20E+002 24.85 6.20E+002
m 2 294~ 314 309.18 77.16 0.92 3.74E+002 28.66 5.58E+002
M 3 344- 382 350.02 87.36 1.25 1.55E+002 24.67 6.34E+002
m 4 344- 382 361.00 90.11 1.25 1.19E+002 22.87 6.84E+002
m 5 344- 382 372.78 93.05 1.26 2.57E+002 26.95 6.32E+002
6 514- 522 517.58 129.24 0.88 5.32E+001 28.69 3.59E+002
7 614~ 630 617.47 154.20 0.50 1.71E+001 43.97 6.07E+002
8 736~ 750 744 .57 185.97 1.14 2.22E+002 41.34 5.17E+002
M 9 832- 856 837.63 209.23 1.05 1.26E+002 20.16 3.25E+002
m 10 832- 856 850.98 212.56 1.05 5.68E+001 15.76 2.95E+002
11 948- 961 955.23 238.62 1.01 1.22E+003 51.29 5.11E+002
12 1076- 1089 1081.85 270.26 1.24 9.52E+001 28.86 2.66E+002
13 1173- 1188 1181.65 295.20 1.05 3.46E+002 33.69 2.62E+002
14 1194- 1207 1200.96 300.03 0.94 B8.25E+001 25.19 2.01E+002
15 1307- 1319 1312.56 327.92 0.66 7.53E+001 21.56 1.48E+002
16 1347- 1361 1353.70 338.20 1.04 2.26E+002 31.01 2.55E+002
17 1401- 1416 1408.06 351.79 1.29 5.85E+002 34.84 2.08E+002
18 1844~ 1858 1852.99 462.98 1.54 9.14E+001 21.27 1.26E+002
19 2032- 2057 2043.42 510.58 1.55 3.43E+002 37.41 2.49E+002
20 2325- 2346 2333.33 583.03 1.34 4.57E+002 31.76 1.48E+002
21 2428- 2447 2438.03 609.20 1.30 4.93E+002 31.71 1.47E+002
22 2607- 2616 2611.34 652.51 0.47 1.70E+001 10.28 3.90E+001
23 2636~ 2656 2646.96 661.41 1.18 1.13E+002 21.65 9.73E+001
24 2903~ 2918 290%.96 727.14 0.99 ©9.17E+001 19.08 9.03E+001
M 25 3068- 3095 3075.47 768.50 1.11 4.01E+001 9.89 8.08E+001
m 26 3068- 3095 3089.32 771.97 1.11 3.27E+001 8.78 6.21E+001L
27 3174~ 3187 3180.064 794.79 1.26 4.64E+001 14.81 6.26E+001
28 3637- 3657 3646.45 911.20 1.29 3.72E+002 26.00 8.35E+001
M 29 3853~ 3887 3860.75 964.76 1.35 5.47E+001 10.45 8.00E+001
m 30 3853- 3887 3877.81 969.03 1.35 2.23E+002 17.32 8.50E+001
31 4471~ 4495 4485.06 1120.79 1.34 1.29E+002 21.06 7.55E+001
32 5833- 5861 5848.31 1461.49 1.96 2.08E+003 47.09 2.90E+001
33 6349~ 6362 6355.77 1588.32 0.52 2.74E+001 8.40 1.56E+001
34 7057- 7074 7065.79 1765.76 1.16 9.70E+001 11.52 1.10E+001

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

=R
o

Errors quoted at 1.000 sigma
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*k ok ko NUCLTIDE MDA REPORT koK ok ok

Fhhkhhkkhkhkkkkkkhkdhkhhhhkhhdkdhhkkhhkhkhhkhkhkkhkhhkhhkkhhhhkhhkkkhhkhkkokkkkkkh Kk kkkkkkokkkkokokkh

Detector Name:
Sample Geometry:
Sample Title: HTC-A01-S006-0612-01

Nuclide Library Used: C:\GENIE2K\CAMFILES\ERT LIBRARY LMDA.NLB

ERTO1

Nuclide Energy Yield Line MDA Nuclide MDA Activity
Name (keV) (%) (pCi/GWET) (pCi/GWET) (pCi/GWET)
+ K-40 1460.82* 10.55 4.0606E-001 4.06E-001 1.3739E+001
Co-60 1173.23 99.85 6.3604E-002 4.69E-002 2.6793E-002
1332.49 99.98 4.6890E-002 -1.3251E-002
> 2505.71 0.10 0.0000E+000 0.0000E+000
+ Cs~-137 32.06 5.54 2.7781E+003 4.12E-002 9.6604E+001
661.66% 84.99 4.1215E-002 5.1369E-002
+ T1-208 72.80 2.02 5.0140E+000 4.94E-002 -5.1470E-001
74.97% 3.41 1.7899E+000 2.3681E+000
84.90 1.51 4.3235E+000 -1.2775E~001
277.36 6.31 6.6211E-001 -7.3448E~002
510.77* 22.60 2.5386E-001 2.6166E-001
583.19* 84.50 4.9385E~-002 1.%621E-001
763.13 1.81 2.6329E+000 2.3343E-001
860.56 12.42 3.9225E-001 2.6043E-001
+ Bi-212 39.86 1.06 5.5922E+002 5.01E-001 1.6266E+002
727.33%* 6.74 5.0119E-001 5.7813E-001
785.37 1.11 4.0733E+000 2.5917E+000
1620.74 1.51 2.5767E+000 -1.6411E-001
1806.00 0.09 4.1225E+001 2.6471E+001
+ Pb-212 74.81% 10.40 5.8689E-001 9.45E-002 7.7647E-001
77.11%* 17.50 3.0444E~-001 7.2066E-001
87.30%* 7.81 5.4940E-001 5.0583E-001
115.18 0.59 6.7246E+000 -5.1482E-001
238.63* 43.30 9.4470E-002 6.2957E-001
300.09* 3.28 8.7883E-001 6.4722E-001
Bi-214 76.86 0.43 2.1604E+001 1.51E-001 -2.5022E+000
89.81 0.24 2.4083E+001 -1.8234E+001
386.77 0.30 1.2138E+001 6.0568E-001
454.77 0.29 1.2848E+001 -4.5709E+000
609.31 45.49 1.5081E-001 4.1406E-001
665.45 1.53 3.0703E+000 -2.0139E-001
703.11 0.48 8.9794E+000 -6.9583E+000
719.86 0.39 1.1041E+001 5.2910E+000
768.36 4.89 1.0106E+000 5.9537E-001
786.10 0.31 1.3960E+001 3.3922E-001
806.17 1.26 3.4836E+000 8.3457E-001
934 .06 3.10 1.5769E+000 1.4115E+000
964.08 0.36 2.0670E+001 -1.7492E+000
1051.96 0.31 1.6026E+001 2.4352E+000
1120.29 14.91 4.5022E-001 1.5937E-001



Nuclide MDA Report

Nuclide
Name

Bi-214

Pb-214

Ra-224

Ra-226

Ac-228

242.
258.
274.
295.
351.
462.
533.
785.
839.

81.

83.
240.

81.

83.

94.
186.

99.
129.
209.
270.
328.
338.
4009.

.66
.19
. 68
.11
.96
.67
.31
.50
.98
.23
.50
.32
.22
.13
.31
.28
.99
.59
.49
.42
.16
.55
.21
.28
.81%*
L11*
.30*

00
87
80
22%
93*
00*
66
96

07
78
99
07
78
90
21%
50
07*
25%
24%
00*
32%
46

—

—
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6/14/2017

Line MDA

(pCi/GWET)

NWOOHNOWHWHWRENUO_RPRRFOFROJTWOWODRONOORNWRERWRENNIRFPONDNWOIE & P WD

.1975E+001
.5156E+000
.4382E+001
.2001E+000
.1732E+000
.2551E+000
.8840E+000
.3077E+4000
.1057E+000
.1137E+000
.2130E+000
.7169E+001
.3765E+000
.0713E+001
.7260E+001
.2239E+000
.6264E+001
.3838E+000
.8156E-001
.0133E+000
.5435E+001
.0000E+000
.0000E+000
.8028E+001
.1831E-001
.7796E-001
.5896E-001
.3308E-001
.3634E+000
.7458E+000
.7086E-001
.7133E-002
.2908E+001
.9779E+001
.0420E+000
.1440E+000
.0757E+001
.9570E+001
.7876E+000
.2702E+001
.8954E+001
.3780E+001
.0124E+000
.5809E+000
.7362E-001
.4990E-001
.8473E-001
.3843E-001
.0990E-001
.0155E+000

3:41:58 PM

Nuclide MDA
(pC1i/GWET)

1.51E-001

8.71E-002

1.79E+000

1.01E+000

1.63E-001

Page 4

Activity
(pCi/GWET)

1.
1.
1.
8.
-3
6

-6.

i

GOFROORASELNBNTIFRERPREPEOONU WW D

2994E+000
0240E-001
9063E+000
2609E-001

.1527E-002
.5547E-001

8316E+000

.0539E+000
.2596E-001
.0066E-001
.4652E+000
.0545E+000
.7126E+000
. 7556E+000
.9223E+000
.8242E+000
.1039%9E+000
.4826E-001
.8140E-001
.0937E-001
.4890E-001
.0000E+000
.0000E+000
.0857E+001
.2149E+000
.1314E+000
.9083E-001
.7023E-001
.6319E-003
.6680E+000
.4305E-001
.1655E-001
.2954E+001
.7495E-001
.8217E-002
.3614E+000
.3682E+001

3.4951E+000

-2,
-3.

2
-1.

AAUTA OO WN W

0774E-001
4587E+001

.2404E+000

9994E+000

.3331E-001
.4932E+000
.9296E-001
.7711E-001
.5294E-001
.6789E-001
.4263E-001
.5669E-001
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Nuclide

Name (keV)

Ac-228
794
835
964
968

Th-228 84

Pa-234m

1001

Th-234 63

463.
155.
172
.94 %
.70
911.

Energy

00*
31
29%

20%

.19%
.96%*
1588.
1630.

20*
62

.37
131.
166.
215.
258.
142.
766.
786.
.03
1737.
.30

92.
112.

61
41
98
23
81
36
277

77

59
81

(

N

l__l
OB WOOOOOOOOOR R WUIER Y B Wb

Yield
5 )

.45
.03
.52
.31
.70
.20
.99
.90
.06
.52
.26
.13
.10
.25
.07
.09
.32
.05
.85
.02
.75
.33
.22

(

- WR O OR_SOFEFWWUINONOFENOYF & O

6/14/2017

Line MDA
pCi/GWET)

.6162E-001
.4237E+000
.5912E+000
.7130E-001
.9096E+000
.06296E-001
.4817E-001
.1022E-001
.2724E-001
.7431E+000
.1403E+000
.2640E+001
.7901E+001
.6192E+001
.2137E+001
.5269E+001
.4975E+001
.1080E+001
.8855E+000
.6063E+002
.7432E+000
.2882E+000
.8309E+001

3:41:58 PM

Nuclide MDA

(pCi/GWET)

1.63E-001

5.14E+000

5.89E+000

1.29E+000

Nuclide identified during the nuclide identification
Energy line found in the spectrum

Calculated MDA is zero due to zero counts in the region,
the region is outside the spectrum, :
= Half-1life too short to be able to perform the decay correction

Page 5

Activity
(pCi/GWET)

i

AN~ UTJdIR=2 O

or

.6398E-001
.0301E+000
.5442FE-001
.8727E-001
. 6839E+000
.0430E-001
.1577E-001
.3907E-001
.8249E-001
.4830E-001
.8748E-001
.5675E+000
.0711E+000
.3889E+000
.5369E+000
.8456E+000
.4166E-001
LA4527E+000
.8724E-001
.8553E+001
.4019E-001
.1844E+000
.9244FE-001

or has not been calculated
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IDENTIFICATTION
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NUCLTIDE

Sample Title:

....................

Nuclide
Name

K~-40
Cs-137

Eu-152m
T1-208

Bi-211

Bi-212

Pb-212

Pb-214

Ra-226

0.
0.989

0
0

0.

Id
Confidence

931

.989
713

.912
.577

.986

. 798

769

Energy

HTC-A01-5006-0612-01
Nuclide Library Used: C:\GENIE2K\CAMFILES\ERT LIBRARY LMDA.NLB

IDENTIFIED NUCLIDES

(keV)

1460.
32
661.
89
12.
14 .
84
277.
510.
583.
763
860.
351.
39
127.
785
1620
1806.
74
1.
87.
115.
238.
300
53.
74.

87.
242
258.
274
295.
351.
462.
533.
785.
839.

81.

83.

94.
186.

g2*

.06

66*

.85%

80
97 *

.90

36
77*
19*

.13

56
03*

.86

33%

.37
.74

00

.81%

11~*
30%*
18

63*

.09~

28
g1+

11+

30*

.00

87

.80

22%*
93*
00*
66
96
04
07
78
90
21%

@ ®

@ ™

™

@DEE®®®E

(

—
W

[
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Yield
5)

10.

5.
84.
69.

2.

3.

1.

6.
22.
84.

1.
12.
.00
.06
.74
.11
.51
.09
.40
.50
.81
.59
.30
.28
.20
.44
.80
.84
.43
.52
.47
.30
.60
.22
.19
.07
.59
.20
.33
.15
.59

55
54
99
90
02
41
51
31
60
50
81
42

U1

N

~J

=

Activity
(pCi/GWET)

.37386E+001

.13694E-002
.00656E-002

.36811E+000
.61657E-001
.96210E-001

.20810E+000

.78134E-001

.76468E-001
.20661E-001
.05825E-001

.29574E-001
.47217E-001

.21493E+000
.13142E+000
.90835E~001

.43046E-001
.16550E-001
.29541E+001

.33314E-001

REPORT

Activity

Uncertainty

4.

9.
7.78196E-003

[=alioL

[N @ » O

W N

87159E-001

96742E-003

.76635E-001

.78800E-002
.51798E-002

.51409E-002

.21691E-001

.34290E-002
.26921E-002
.32976E-002

.40686E-002
.98917E-001

.47350E-001
.01973E-001
.31090E-001

.57293E-002
.90582E-002
.09006E+000

.28266E-001

* ok ok ok ok

....................

6
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Nuclide Id Energy Yield Activity Activity
Name Confidence (keV) (%) (pCi/GWET) Uncertainty
Ac-228 0.867 99.50 @ 1.26

129.07* @ 2.50 3.92960E-001 2.12524E-001
209.25* 3.97 6.77115E-001 1.1221%E-001
270.24%* 3.55 6.52942E-001 1.99878E-001
328.00% 3.04 6.67893E-001 1.94068E-001
338.32% 11.40 5.42627E-001 7.90094E-002
409.46 @ 2.02
463.00* 4.45 6.63977E-001 1.60115E-001
755.31 @ 1.03
772.29% @ 1.52 9.54417E-001 2.60096E-001
794.94~% 4.31 4.87268E-001 1.56905E-001
835.70 @ 1.70
911.20%* 26.20 7.04297E~001 5.67626E-002
964.79%* 4.99 5.75767E-001 1.12554E-001
968.9%6* 15.90 7.39067E-001 6.42825E-002
1588.20%* 3.06 6.82489E-001 2.11425E-001
1630.62 @ 1.52
* = Energy line found in the spectrum.
@ = Energy line not used for Weighted Mean Activity
Energy Tolerance 1.000 keVv
Nuclide confidence index threshold = 0.45

Errors quoted at 1.000 sigma
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Nuclid
Name

K-40
X Cd-109
Cs-137

e

Eu-152m

T1-208
Bi-211
Bi-212
Pb-212
Pb-214
Ra-226
Ac-228

?
X
@

o

@@ e (]

Nuclide
Id
Confidence

OO OO0 OO O

.931
.930
.989
.989
713
.912
.577
. 986
. 798
.769
. 867

Errors quoted at

* k Kk ok ok ok ok ok ok ok

Peak Energy
No. (keV)
m 5 93.05
7 154.20
m 10 212.56
21 609.20
22 652.51
M 25 768.50
31 1120.79
34 1765.76
M = First
m = Other
F =

INTEREFERENTCE

—

N O WUTOUE =& Ot

Wt mean
Activity
(pCi/GWET)

.373855E+001

.136943E-002
.006559E-002
.955744E-001
.817845E-001
.781339E-001
.562544E-001
.538707E-001
.333137E-001
.648905E-001

1.000 sigma

UNIDENTTIZEFTIETD

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Peak Size in
Counts per Second

2.5212E-002

.3810E-003
.9030E-003
.8539E-002
.3605E-003
.5656E-003
.7850E-002
.2740E-002

PR ONOOYIN

Wt mean

REPORT

Activity
Uncertainty

xS

NNEENR R -J0

Nuclide is part of an undetermined solution
Nuclide rejected by the interference analysis
Nuclide contains energy lines not used in Weighted Mean Activity

.871587E-001

.967417E-003
.781963E-003
.507267E-002
.428954E-001
.216912E-001
.782722E~-002
.003512E-002
.282661E-001
.972295E-002

P E A K S * ok Kk Kk ko ok ok ok ok
6/14/2017 3:41:56 PM
100
8192
Peak CPS Peak
% Uncertainty Type
15.20 Tol.
256.51 Sum
27.69 Tol.
0.43 Sum
60.47 Sum
24.69 Sum
16.39 Sum
12.65

peak in a multiplet region
peak in a multiplet region

Fitted singlet

Errors quoted at

1.000 sigma

* Kk ok kK

Tol.
Nuclide

Yb-169
Th-227
Th-234

Np-237



